lion where only 1% of medicines initially tested made it to the market [1] . Thanks to the latest developments in science and technology, we understand diseases better and are able to design more targeted drugs, shortening the development process and avoiding the massive fallout of drug candidates on the way to the market. Moreover, new simulation mechanisms and clinical trial designs are used to expedite the development even further [2] .
Marketing authorization pathways also used to follow a rigid and fixed structure. Only in exceptional circumstances could a drug be approved before completing phase III clinical trials with large number of patients (hundreds to thousands). The available conditional approvals were not used often and mainly for medicines that did not make it through the normal approvals pathway [3] . Some countries implemented methods to allow very early patient access to unapproved medicines, if physicians thought they could be beneficial for individual patients; an example is the German 'Heilversuch' (named patient access) approved for each individual patient by the national medicines agency [4] .
New Approaches
The European Medicines Agency (EMA), Food and Drug Administration (FDA), Medicines and Healthcare Products Regulatory Agency (MHRA) and other medicines agencies have recently developed innovative marketing authorization pathways to facilitate early patient access to innovative and promising new medicines, in order to shorten the long time some patients have to wait until they are able to access new effective medicines ( fig. 1 ). These pathways are either fully implemented, such as the Fast Track, Breakthrough or Accelerated Approval methods by the FDA, and the Early Access to Medicines Scheme (EAMS) by the MHRA, or in a pilot phase, such as the 'Medicines Adaptive Pathways to Patients' (MAPPs) by the EMA [3] . These new approaches are very well defined in each regulator's website and will not be further described in this article. 
Common Denominators
These pathways encourage an early and continuous dialogue between all stakeholders, including manufacturers, applicants, regulators, patients and physicians. For example, the adaptive pathways pilot launched by the EMA in 2014 promotes early discussions between the developer and the agency, as well as early involvement of patients and health technology assessment (HTA) bodies. Real-life evidence that supplements clinical trial data is also a common denominator in many of these pathways. Regulators are starting to accept to review real-life data in innovative marketing authorization application (MAA) methods. The iterative development of medicine is another new common factor; it can be achieved by either approving the medicine in stages with restricted populations at first, or by using conditional approvals and surrogate endpoints that have to be confirmed with more mature data later on [5] .
A good example of multi-stakeholder dialogue is the EMA-HTA Scientific Advice procedure. Regulators, manufacturers, HTA bodies, patients, physicians and other experts discuss the questions raised by the manufacturer in one meeting. The patient's and expert's points of view are taken into account and considered by all other parties. At the national level, the EAMS also promotes early multi-stakeholder dialogue between the manufacturer, MHRA, NICE and the NHS [6] .
Differences in Approval Times and Need for New Flexible HTA Methods
In order to illustrate the difference in effective patient access to medicines in Europe, we will present the case of two cancer drugs: pertuzumab (Perjeta TM ) and bosutinib (Bosulif TM ). The delay in the publication of an HTA/reimbursement decision after EC approval, which directly affects patient access, could be up to 18 months in these examples. Furthermore, each national HTA body imposed different restrictions and even had completely different conclusions on the acceptability of the drug for their national patients. The paper by Martinalbo et al. [7] discusses in great detail the differences in pricing and reimbursement decisions and approval times at the national level.
Pertuzumab was approved in March 2013 for patients with metastatic breast cancer and in July 2015 for the neoadjuvant treatment of patients with breast cancer. The orphan drug bosutinib was conditionally approved in March 2013 for patients with Philadelphia chromosomepositive chronic myelogenous leukemia. As we can see in figure 2 , AIFA was the body with longer decision delays in these examples. In the case of pertuzumab, NICE ruled a preliminary decision of not recommending the drug, in contrast to G-BA who recommends its use and suggests that it provides considerable added value in one of its indications. For bosutinib, NICE issued a negative opinion and it is re-examining the evidence within a rapid re-con- Fig. 2 . Pricing and reimbursement decisions for pertuzumab (both indications have been separated) and bosutinib in England, Germany, France and Italy. Numbers refer to the delay in decision by national bodies after EC approval (in months). Red = Not recommended; green = recommended with added value; yellow = recommended, no added value; blue = recommended, added value not quantifiable; orange = reimbursed no information on added value; white = no decision yet; mBC = metastatic breast cancer; * = no final decision has been reached by NICE; the preliminary decision from August 6, 2013 does not recommend pertuzumab; a special committee is studying this and similar cases; # = bosutinib was in a rapid reconsideration process at the time of article publication with decision publication expected by October 2016. Modified from [5] . sideration process due to end in October 2016. All other bodies recommended bosutinib even if they agreed that the added value could not be quantified based on the limited information available at the time of MAA.
We have to consider the vast differences in the methods used by these bodies to evaluate medicines. The biggest difference between the bodies evaluated in this paper is the fact that NICE uses cost-effectiveness analysis for its evaluations, whereas G-BA, HAS and AIFA perform a relative effectiveness analysis. This can be one of the reasons for the disparities in final decisions. Whatever the methods are, the truth is that these differences directly affect patient access in Europe, in these cases to the detriment of English patients.
New Proposals for HTAs and Conclusion
As we have seen in figure 2 , the pricing and reimbursement landscape in Europe is too heterogeneous. There are many other examples, and an analysis of many approved drugs would give the same picture. This directly affects patient access. Unfortunately, the efforts from the EMA and other regulatory agencies to facilitate early patient access to innovative medicines are 'diluted' in the pricing and reimbursement (P&R) and HTA process by long delays.
Even though they constitute big steps forward, the 'early dialogue' and the 'multi-stakeholder dialogue' promoted by the MAPPs pilot and the EMA-HTA scientific advice procedure are voluntary procedures and are not implemented in every medicine's development. The ideal future situation would entail the inclusion of systematic early and multi-stakeholder dialogue in all medicine developments that have reached certain milestones and prove to be promising.
It is clear that patients' safety should be at the forefront of all stakeholders' intentions. As some critics of flexible approval methods are expressing their concerns on these methods and arguing that they endanger patients' safety, it is important to remind them that regulatory agencies know their mandates and discuss in great detail all decisions, always having the patients' best interest in mind. We have to be able to find the right balance between acceptable early evidence for determining a positive risk/benefit balance and the risks associated with limited information. If the new flexible approval pathways allow restricted and controlled patient access, this risk can be well controlled and immediate actions can be taken when safety signals appear.
To avoid the delay in patient access and the European 'post-code' lottery, we need a more coordinated HTA process at the European level. As the ENVI report [7] proposes, relative effectiveness could be evaluated centrally with a common conclusion that is then applied nationally or locally by each country or region according to its applicable priorities and regulations. Another important aspect is to link the HTA and the MAA processes. They evaluate very similar information on individual products; it is therefore a waste of resources that all HTA/reimbursement bodies re-analyze the same information the medicine agencies have already studied in detail. In this direction, the EMA is considering the possibility to include more HTA-relevant information in their CHMP assessment report in order to facilitate the work of their HTA colleagues and the reimbursement evaluation process [8] . But most importantly, HTA and reimbursement bodies have to leave behind the rigid evaluation methods and adopt the flexible methods that are being implemented by medicine agencies. This is the only way to offer patients an effective early access to medicines. Nevertheless, we have to take into account that HTA bodies are 'younger' bodies than medicine agencies; it is therefore possible that they need more time to reach the 'maturity' and experience that medicine agencies needed in order to start implementing flexible approaches that force them out of the comfort zone of nearly total assurance in their risk/ benefit decisions.
As essential next steps, we can consider the need to provide more insights into improving HTA techniques on the level of research. Furthermore, we need to extend the reach of HTA to all other aspects of health, beyond medicines and medical devices. On the European political level, we need a unified approach for the determination of relative effectiveness for medicines and medical devices, and most importantly, on the policy level, we need new flexible approaches in order to catch up with the ones from medicine agencies to facilitate early patient access. The important goal of early patient access to promising medicines in Europe can only be achieved if the national health technology assessment bodies, such as NICE (ENG), HAS (FR), G-BA (DE) or AIFA (IT), provide harmonized, transparent, flexible, conditional and adaptive methods that adopt the level of evidence accepted by the medicine agencies. The efforts from medicines agencies are essential but will be in vain if HTAs do not follow with similar initiatives, and the European 'post-code' lottery will continue.
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